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PROTECTIVE DEVICE FOR MOTOR VEHICLE OCCUPANTS 

Technical Field 

The present invention relates to a protective 
device, primarily to an airbag device, which is arranged 
in the vehicle panel, and especially to a knee airbag 
5 housed in the vehicle instrument panel. 

Background 

It is often desirable to equip motor vehicles with 
protective devices as a supplement to or as a replacement 
of safety belts. For example, it is already known to 
arrange knee protective devices in the vehicle instrument 
panel in combination with airbags for the driver as well 
as for the passengers. The knee protective device may be 
constructed so as to comprise energy absorbing material 
15 which is placed behind or which forms an integral part of 
the instrument panel. This type of knee protective device 
is, however, conditioned on the existence of a compara- 
tively large zone of deformation behind the instrument 
panel, a feature which it may be difficult to obtain in 
small and compact cars. For this reason it is desirable 
that the energy absorption is initiated already before 
the knees reach the instrument panel. 

This goal may be achieved by means of active knee 
protective systems wherein a required deformation path is 
created by a load-absorbing plate which is rapidly pro- 
pelled against the knees through the deployment of an 
airbag, whereupon the kinetic energy of the knees in the 
forwards direction is decelerated (absorbed) by the 
return movement of the plate as the airbag deflates. 

One kind of airbag of this type, devised for being 
housed in a vehicle instrument panel, is disclosed in EP 
0 684 164 Al. This airbag device comprises a panel door 
which is removable in its entirety from the rest of the 
surrounding panel. An airbag module comprising an airbag 
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and a gas generator is positioned behind the panel door. 
As a result of the activation of the airbag and the 
subsequent deployment thereof, the panel door is urged 
outwards, away from the rest of the panel, into contact 
5 with the knee of the vehicle occupant. One problem found 
in this type of airbag arrangements is, however, the gap 
formed in the joint between the panel door and the sur- 
rounding panel, which detracts from the aesthetic appear- 
ance of the vehicle interior. 

10 US 5 035 444 describes a similar airbag device the 

panel door of which is pivotally attached to the sur- 
rounding panel along part of its circumference. Owing to 
this arrangement the panel door will be pivoted upwards 
as the airbag behind is inflated. In order to hide the 

15 joint between the panel door and the surrounding panel 

the publication suggests the provision of a surface cover 
on the panel. The surface cover is adapted burst or rip 
open as the panel door pivots upwards, to allow expansion 
of the airbag. However, also this latter type of airbag 

20 device causes problems in that the airbag, when deployed, 
is exposed to the vehicle occupant, resulting in dust and 
other particles entering into the vehicle compartment and 
being given considerable kinetic energy owing to the very 
rapid expansion of the airbag. In addition, these air- 

25 borne moving particles are a potential source of danger 
as they may cause personal- injuries . 

Object of the Invention 

It is therefore an object of the present invention 
30 to provide an active, expanding protective device which 
is formed integrally with a vehicle instrument panel or 
part thereof and by means of which the above outlined 
drawbacks inherent in the prior-art devices are 
eliminated. 



Brief Description of the Drawings 
In the accompanying drawings: 
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Fig. 1 is a view of an instrument panel, the hatched 
sections indicating the knee protection areas; 

Fig. 2 is a cross-sectional view through a protec- 
tive device in accordance with the invention in a non- 
5 activated position; 

Fig. 3 is a cross-sectional view through the protec- 
tive device of Fig. 1, wherein the active position is 
indicated by dashed lines; and 

Fig. 4 is a view of an alternative embodiment of a 
10 protective device in accordance with the invention, the 
device being shown in an active position. 

Description of Preferred Embodiments 

For exemplifying purposes the invention will be 
15 described below in greater detail by means of one embodi- 
ment thereof and with reference to the accompanying 
drawings . 

In Fig. 1 hatched sections indicate possible posi- 
tions, in a conventional instrument panel 1, of the knee 

20 protective areas in accordance with the invention. 

Fig. 2 illustrates a protective device which is 
integrally attached to an instrument panel 1, the latter 
in this case functioning as a carrier. The protective 
device comprises a panel door 2 which is formed inte- 

25 grally with the surrounding panel around its circum- 
ference but which is provided with a weakened area 8 
adjacent the joint. A surface cover 3 is applied on top 
of the panel door/load distributor 2, said cover extend- 
ing not only across the panel door but also across at 

30 least a portion of the surrounding instrument panel. 
Optionally, a soft layer 3 of e.g. foamed PUR 
(polyurethane) may be sandwiched between the surface 
cover 3 and the face of the panel. In addition, design 
grooves 9 may be formed in the panel. 

35 Behind the panel door is housed a conventional air- 

bag module 5 comprising a holder made from plastics or 
sheet metal, a gas generator, and a folded airbag 
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received in said holder. The airbag module 5 may be 
secured to the rear face of the instrument panel by means 
of separate or integrated angle brackets 6 which are 
secured in projecting attachment flanges 7 in the instru- 
ment panel by means of snap-in or screw fasteners. 

Activation of the protective device causes the air- 
bag to expand and in doing so it forces the panel door 
against the knees of the occupant, thereafter decelerat- 
ing their movement forwards, towards the instrument 
panel. The protective device is illustrated in such an 
activated position in Fig. 3. Advantageously, the airbag 
is secured to the panel door. As an alternative, tether 
belts may be provided, to catch the air bag and restrain 
the expansion thereof, and to catch the panel door in 

u 

15 order to prevent it from coming loose and forming a pro- 
jectile when the airbag is being inflated. 

The surface cover 3 in accordance with the invention 
is adapted not to burst but to merely stretch as the 
panel door is being forced outwards. In this manner the 

20 surface cover will extend over essentially the entire 

joint between the panel door and the surrounding panel, 
also after inflation and deployment of the airbag, thus 
preventing the airbag from being exposed directly to the 
compartment. Particles, such as dust, broken off pieces 

25 of the instrument panel or similar objects therefore are 
prevented from being ejected into the compartment during 
the very rapid expansion of the airbag. 

Advantageously, a thermoplastic foil having a high 
rupture strength, such as so called TPO foil (Thermo 

30 Plastic Olefin) may be used. 

Fig. 4 illustrates an alternative embodiment of the 
protective device in accordance with the invention. In 
this embodiment the panel door is formed with a pivot 
attachment 10 by means of which it is joined to the sur- 

35 rounding panel, allowing the door to be pivoted upwards 
when the airbag is activated. 



WO 98/45144 



PCT/SE98/00636 



10 



A protective device in accordance with the invention 
could be arranged e.g. on the external face of the glove 
compartment door. 

The invention has been described above by means of 
one embodiment. Several modifications are, however, 
possible. For example, other panel surfaces in the com- 
partment than those of the instrument panel may be used 
to house the protective device, such as e.g. door panels 
that may come into contact with the vehicle occupants. In 
addition, the protective device need not have reference 
to knee protection and therefore be situated at knee 
level but could be placed at other levels and in other 
places that may involve contact between the vehicle and 
its occupants. It is further possible to eliminate the 
15 panel door entirely, leaving the airbag module to be 

covered solely by the surface cover and, as the case may 
be, by the PUR layer. It is likewise conceivable to use 
other types of expanding means than airbags. For example, 
expanding devices made from cloth, plastics or steel, may 
be used as may also pneumatic or hydraulic devices. Such 
equivalent varieties must be regarded to be within the 
scope of the present invention, such as the latter is 
defined in the appended claims. 
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CLAIMS 

1. An expanding protective device secured in an 
interior panel (1) or part thereof of vehicle compart- 

5 merits, said device comprising an expansion means (5) 
housed behind the opening in said panel, and a surface 
cover (3) secured in front of said opening, said cover 
having a larger extension than said opening and being 
secured also to the surrounding panel, c h a r a c - 
10 t e r i s e d in that the surface cover (3) is adapted 
to cover substantially the whole of the expansion means 
(5) towards the compartment space, also in the expanded 
condition of said means. 

2. A protective device as claimed in claim 1, 

15 characterised in that the expansion means 
(5) is an airbag. 

3. A protective device as claimed in claim 1 or 2, 
characterised in that the opening is covered 
by a panel door (2) which over at least the major portion 

20 of its circumference is not connected to the rest of the 
panel and which is located underneath said surface cover 
(3), said panel door arranged, upon expansion of the 
expansion means (5), to pivot or be forced outwards, away 
from the rest of the panel. 

25 4. A protective device as- claimed in claim 3, 

characterised in that the surface cover (3) 
is arranged to cover at least the major portion of the 
joint between the panel door and the surrounding panel, 
also when the panel door (2) assumes its outer position 

30 into which it has been pivoted or forced. 

5. An airbag device as claimed in any one of the 
preceding claims, characterised in that the 
surface cover (3) is made from a resiliently tensile 
material . 

35 6. An airbag device as claimed in any one of the 

preceding claims, characterised in that it 
is located at knee level in the instrument panel (1) . 



WO 98/45144 



PCT/SE98/00636 



7 

7. An airbag device as claimed in any one of the 
preceding claims, characterised in that it 
is disposed in the external wall of a glove compartment 
in the instrument panel of a vehicle. 
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